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Tychonov filter function φρ and Piecewise Polynomial Filter function φ 
[1,1] 
Tychonov φρ − ρ = 0.1
PPF φ [1,1]  − a = 0.3
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PPF(m,p) − a = 0.6 − convergence of factors γ
m = 1 ; p = 1
m = 3 ; p = 1
m = 1 ; p = 3
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BLURRED IMAGE − A = BLUR(48,3,0.7) − σ=0
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BLURRED AND NOISY IMAGE − A = BLUR(48,3,0.7) − σ = 0.05










DEBLURRED IMAGE A−1b− σ = 0.05
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TCG − ρ = 0.1 − A = BLUR(48,3,0.7) − σ = 0.05
error
residual
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TCG − ρ = 0.1 − A = BLUR(48,3,0.7) − σ = 0.05










PPF(1,1) − a = 0.3 − A = BLUR(48,3,0.7) − σ = 0.05










TSVD − ε = 0.175 − A = BLUR(48,3,0.7) − σ = 0.05
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PPF(1,1) − a = 0.2 − A = BLUR(48,3,0.7) − σ = 0.05










PPF(1,1) − a = 0.35 − A = BLUR(48,3,0.7) − σ = 0.05 PPF(1,1) − a = 0.5 − A = BLUR(48,3,0.7) − σ = 0.05
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BLURRED AND NOISY IMAGE − A = BLUR(48,3,0.7) − σ = 0.15










DEBLURRED IMAGE A−1b − σ=0.15
















r~$r~ef t)f. R vz E  bdfL}f:´t}bdf§rz¨
|) ms|}|)rZms| E ³
D|âf {y5fLt)f  ´t}bdfyr~$r~ef t)f.â©bdms$bemoxdmwemoÅ.fB|¹t}bdffL})vz¹xdvz)e ms|âqorz}:f.¹t}br~xmwxFHdr~eydqof§{´
¨5fLLr~p
|}f¹v~®1t)bdfâbdmw:bdf.+xdv:mo|}fz³Ha&bdf|}vzqom  qomoxdfâmwx  mw:pd}fâ{³o(ydqwvzt)|¼t}b
f¹fL})vz+xdv:}e ®µvz&   z´o
$ô
  F'		Bû	
D Í%Ñ@  
 Î   \ "M 0N Ë













TCG − A = BLUR(48,3,0.7) − σ = 0.15








TSVD − A = BLUR(48,3,0.7) − σ = 0.15
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TCG − ρ = 0.2 − A = BLUR(48,3,0.7) − σ = 0.15










PPF(1,1) − a = 0.6 − A = BLUR(48,3,0.7) − σ = 0.15










TSVD − ε =  0.278 − A = BLUR(48,3,0.7) − σ = 0.15
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m = p = 1
m = 3, p = 1
m = 1, p = 3














PPF − A = BLUR(48,3,0.7) − σ = 0.15
m = p = 1 ; a = 0.6
m = 3 ; p = 1 ; a = 0.3
m = 1 ; p = 3 ; a = 0.8
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PPF(1,1) − A = BLUR(256,5,0.7) − σ = 5
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TCG − A = BLUR(256,5,0.7) − σ = 5
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TCG − ρ = 0.05 − A = BLUR(256,5,0.7) − σ = 5






BLURRED AND NOISY IMAGE − A = BLUR(256,5,0.7) − σ = 5






PPF(1,1) − a = 0.8 − A = BLUR(256,5,0.7) − σ = 5















qw§v:xdfz³    Â  ¤ 
%  Â M fbr¸¬zfyd)fL|}f.x8t}f  ref.t}bdv  ®µvz}fLzpdqsr~)mwÅLmwx
moqwqw¯° vzx  mWt)mwv:xdf  |}n|t}fLe|.³
a&b
fef t)bdv   v:x
|}mo|t)|v~®¼.vzeydp{t)mwxdr§y5vzqonxdvzemsr~q%rzydyd)v¸{mwerut)mwv:x#v~®¼rZzmo¬zf.x Hm  fLrzqYJ­
qwt}fLâ|}f ¯

















fgv:  f.vz® #X. $4	 g 0 ³¦b
mwqofâmWt2|}f.f.e|¼t}brut&t}bdfrzydyd)v¸{mwerut)f|}vzqop{t}movzx  g rz t}p










|R©bdfL}fHmoqwqw¯° vzx  mWt)mwv:xdf  |}{|t)f.e|1rz}ms|f:³1a&bdfxnpdef.)ms.r~q
t)fL|t)|Æ©¼f2br¸¬zf2 v:x  p
 t}f  mwx§moer~:f2}fB vu¬:f.)z´~|}bdvu©¶t)b
rut¼t}bdfDef t}b
v  ¨5f.br¸¬zfL|Æ©¼fLqwqM´:rzx  vzx
f.rzx





.f  fLyfLx  |L´bdvu©+f.¬:f.B´Rvzx·r#.r~)f ®µp
q$bdvzms fgv~®¼t}bdfy
rz)rzef t}fL  ³Ät
|}bdv:pdq  ¨5fyv8|}|}mw¨
qwfât)vr  r~ydt2©¼fLqwqw¯#nxdv:xn©x§t}fB$bdxdms»8pdfL|2|}p
$b#rz|+t)bdf¯° pd)¬zf¹vz2.}v8|}|+¬ur~qom  rut)mwv:x
ef.t}bdv  |8& (S)1®µv:  f t)f.)emwxdmoxdr~xvzydt}moerzq1¬ur~qopdfâv~®  ³
æ  æ ý  Rã
  ï 
	 	! #"$%
F{þ$&!,* % Ï N Ï % Ð  Ë   ÌBÏ %' Í  Ï `," Ë     D " Ð ,0 % Y ("% Ï %'("  %Y(  Ë  ËMÏ  Í¼Ë  (' Ì  Ï %_ Ë þ~ý%Ø¸åÜÕû¸÷ç)Ú<à8ûùþ*)WÚ<Ôç$Ù¸Ù~Üç$Õ(+Äû
  ,-/.0,1)þ ( Ï , Ñ    Ï %_  "32 Ñ Ñ  
% Í  Ï %'uþ4   ç$øù×MÝBÜ   sþ.Óç  ÚMà¸ç$åâþ~÷âä¼þzïð  We û




1:{þ Ì ) Ï (" ËÄÐ " Ë   ÌBÏ %_ Ë&Ï l"% Ë N Ï  % _  Ñ  Ë )" Ñ N    Í+Ë *% Ï f% Y  " Ï  Í %_("l ÌLÍ 0%_( N CþzãLø ç$å²ÿ¸ûzãLèøsû~ã ÚÄç)Ú<øù×<Úû RÔåÙ¸ØBÚûùþ8ïïD)ÛïððòE+Äþ~Ù¸Ù8û~öò eGF öBïõBû
  ö, þ É   Ì  0% Ï %_ Ï   Ë ûäå2ç)Ú   ç$ÞIHdç$èÄÖ$ç$ìÜ wÔÕ8ä%ëuç  ßL×Møù×nç$ëBÝ+ã.Ô  ùØBÚMøùÔëÔ¸íQøù×MèÕÛÜÚ<Ü5ú     ñJHdÔ×<ÜÝIHÕÛÔÞ  ùÜå×}þ
ÿØ¸ë¸Üïðð Bû
   - 71KLM *N
8_%67 N@O







{þ !%_N( Ï  Ñ Ñ N  ËÏ  " Ë % Ï  Ì  Ï %_ Ï (0 Î % Ï ,N 
Ï % Ð  Ï N( ÏsÍ , ÏÌBË %Y  Ñ    Í %_  N Ñ N Ë  Ï  Ï %_M  Ï `IZ!( Ð % Ë %_" ËÄÏ  Ñ  Ì  Ï %_f Ñ N Ï °þ Rà¸Üåøùèç 
Hà ßL×Møùè×;8ÜÚÛÚ<ÜÕÛ×}þ $ô e )<ïððöE+Äþ~Ù¸Ù8û e









	8U`_B1K8\dþ   ( Ï N%_ ËÄÏ  Ì  ÏoÌ N+(   Ì  Ï %' ËÌBË %Y  Ñ  * Ð  (," Ë *% Ï  ÌBÏ "%_   %  Ï %'uþ RÔåÙ¸ØBÚûH
à.ßL×}û RÔååâûùþzïïõQ)<ïðððE+Äþ~Ù¸Ù8û Bï Fe òBû
  ð,QP$N
nþ Ï N Ï % Ð  Ë   ÌBÏ %_f +%Y"D  % Ï  Ë  Í¼Í  Ï 0%' Ë  ËÄÏ  Í+Ë , Í  Ï ," ËHÌBË %Y   Ï  D ¸Ñ    Í %'  Ë Ð , Ï *V "% Ë 9%_ Ï %Y Ï , Ð   Ë þuãLúóä÷`ÿÔØ¸Õ<ë¸ç {Ôëâý%ØBåÜÕÛøùèç 8ä%ëuç  ßB×<øù×}þ òa)<ïðõ e +Äþ~Ù¸Ù8ûs$õ$ô F õBïïû
  ïò, þb( ËÄÏ5Ë ' Ì  N Ë5Ñ    Í %'  Ë %Y Ï !( ÍQÑ  
 Ñ  j " Ï %Y ÌBË  0 Ë   Ð %Y  ËsÑ   Ë  Ë  Í+Í  Ï 0%_ %Y(  Ë  ËÄÏ  Í+Ë þ¸ãLúóä÷Yÿ ÔØBÕ<ëuç {Ôë¹ý%Ø¸åÜÕÛøùèç 8äQë¸ç  ßB×<øù×}þ$ô)<ïðõs]+Äþ~Ù¸Ù8û8ïöö F ï  ðBû
  ïïc d `M!8UU`
þ É  Ì   0% Ë  Ï %'  V%_)0N( Ï
  Ñ  Ë (" Ñ N    Í+Ë þãLÔ
LøùÜ°Ú}û)÷ç)Ú<à8û}íQÔÖ  sûùþ}ô)<ïð  We +ÄþÙ¸Ù:ûï  $ô F
ï  sLû
  ï, þ F  ÌBÏ %_ %Y(0N( Ï'   Í+Ì   Ï (" Ñ      Í¼Ë  " Ï ]N Ì   0% Ë  Ï %' Í  Ï ,"þLãLÔ
LøùÜ°Ú}û.÷ç)Ú<à8û íQÔÖ  sûùþ
ô)Ûïð  We +°þ~ÙBÙ8ûnïò e
 GF ïò e õBû
õ
Unité de recherche INRIA Lorraine, Technopôle de Nancy-Brabois, Campus scientifique,
615 rue du Jardin Botanique, BP 101, 54600 VILLERS LÈS NANCY
Unité de recherche INRIA Rennes, Irisa, Campus universitaire de Beaulieu, 35042 RENNES Cedex
Unité de recherche INRIA Rhône-Alpes, 655, avenue de l’Europe, 38330 MONTBONNOT ST MARTIN
Unité de recherche INRIA Rocquencourt, Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex
Unité de recherche INRIA Sophia-Antipolis, 2004 route des Lucioles, BP 93, 06902 SOPHIA-ANTIPOLIS Cedex
Éditeur
INRIA, Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex (France)  	


  
ISSN 0249-6399
